Free radicals and myocardial ischemia. The role of xanthine oxidase.
Recent studies have established a major role for oxygen-derived free radicals in post ischemic tissue injury to the intestine. During ischemia, there appears to be a calcium-triggered, protease-dependent conversion of the native xanthine dehydrogenase to a superoxide-producing xanthine oxidase. The catabolic degradation of ATP during ischemia provides an oxidizable substrate, hypoxanthine. On reperfusion, molecular oxygen is resupplied and a burst of superoxide production ensues, resulting in extensive tissue damage. The same mechanism appears to occur in myocardial ischemia. Xanthine dehydrogenase rapidly converts to the oxidase during nonperfusion in the rat heart. In the isolated perfused working rat heart model, 40 min of anoxia followed by reoxygenation results in substantial release of creatine kinase. The release of creatine kinase is blocked almost completely by pretreatment of the rats with allopurinol, a specific inhibitor of xanthine oxidase.